Yaba tumor poxvirus has been adapted to continuous in vitro cultivation in monolayers of cercopithecus kidney cells. At 35 C, the minimum replicative cycle, after synchronous infection of CV-1 cells with multiplicity of infection of 135 focusforming units per cell, was 35 hr; however, maximum virus yields were not obtained until 75 Buffalo, Buffalo, N.Y. 14214. at 35 C than at 37 C. Preliminary studies of this temperature sensitivity are presented.
In 1958, Bearcroft and Jamieson (4) described an outbreak of subcutaneous tumors that occurred among a colony of rhesus monkeys housed in Yaba, Nigeria. A poxvirus, now known as Yaba tumor poxvirus, was shown to be the etiologic agent (2) . Andrewes et al. (2) obtained virus replication in primary rhesus monkey kidney cells but were unable to adapt the virus to continuous passage in these cells. Subsequently, we found (15) that a cercopithecus (green) monkey kidney cell line, BS-C-1, serves as a sensitive in vitro assay system for virus extracted from tumors. The growth cycle of Yaba poxvirus upon primary isolation in BS-C-1 monolayers has been described (18) . Since these reports, we have made 33 serial passages of the virus in cercopithecus kidney cells. The present report describes the in vitro one-step growth kinetics of the adapted virus. The time courses for synthesis of viral deoxyribonucleic acid (DNA) and three groups of Yaba antigens are also reported. These kinetic studies were performed at 35 C, since the adapted virus, like the wild type, replicates more efficiently MATERIALS AND METHODS Yaba poxvirus was isolated in BS-C-1 cells from a cell-free tumor extract of our 10th serial tumor passage in monkeys. The virus was passed in BS-C-1 cells 11 times and then in CV-1 for an additional 22 passages. Three consecutive terminal dilution passages were performed at the 3rd, 4th, and 5th passage. Virus assays were performed as described previously (17) . Briefly, 10-fold serial dilutions of virus were added to monolayers of CV-1 cells in Leighton tubes. Hyperplastic foci (microtumors) were counted microscopically after 18 days of incubation at 35 C. Alternatively, the cells were planted on cover slips in the Leighton tubes and the virus dilutions were added. The cover slips were removed at day 10 and assayed by a fluorescent focus assay similar to that described by Taylor et al. (12) .
Virus in titers of _ 10' focus-forming units (FFU) per ml was produced as follows. Bottles [16 oz Evidence that viral DNA synthesis occurred beyond 36 hr PI was also provided by the experiment shown in Fig. 3 . Yaba poxvirus at an MOI of 135 was adsorbed to Leighton tube cultures of CV-1 cells. Fresh medium, containing 15 ,ug of ARA-C per ml in place of thymidine and uridine, was added to each of four tubes at 3-to 5-hr intervals thereafter, and all tubes were incubated for a total of 90 hr. All tubes were harvested, and total infectious virus content was determined. The points plotted in Fig. 3 associated and structural antigens was determined by indirect immunofluorescence on cover slips of CV-1 cells harvested at various times after infection. Synthesis of viral DNA (cytoplasmic) was followed by radioautography of infected cover slips pulse-labeled with 3H-thymidine for 1 hr before sampling. The incidence of cytoplasmic inclusions was determined on the same cover slips employed for radioautographs.
Cytoplasmic incroporation of 3H-thymidine was first detected by radioautography 3 hr PI (Fig. 2) . At this time, 1% of the cells were labeled. The proportion of cells containing radiolabel increased exponentially until 18 to 20 hr PI and decreased thereafter. At 36 hr PI, cytoplasmic incorporated 3H-thymidine was detected in only 2% of the cells. These results suggest that Yaba DNA synthesis begins by the 3rd hr PI and is still evident at the 36th hr PI. As seen earlier (Fig. 1) added to CV-1 cells in Leighton tubes. One-half of the cultures were placed at 35 C, and the remainder was placed at 37 C. After 5 hr of incubation at these initial temperatures, the cultures were rinsed and one-half of the 37 C cultures were shifted to 35 C and similarly onehalf of the cultures incubated initially at 35 C were shifted to 37 C. Viral DNA synthesis was monitored by 1-hr pulses with 8H-thymidine and radioautography.
There was no evidence that virus adsorption was not as efficient at 37 C as at 35 C. Cultures incubated initially at 37 C and then shifted to 35 C yielded viral DNA time courses quite similar to those of cultures incubated continuously at 35 C (see top two curves in Fig. 4) . DNA synthetic cycles in cultures incubated initially at 35 C and then shifted to 37 C resembled those of cultures held continuously at 37 C (see bottom two curves in Fig. 4) . The major differentiating features of cultures incubated finally at 35 C and those incubated finally at 37 C (Fig. 4) , regardless of virus adsorption temperatures, were as follows. (i) At all times tested, a greater proportion of cells showed cytoplasmic incorporation of 8H-thymidine at 35 C than at 37 C. (ii) Incorporation 3H-thymidine was detected sooner at 35 C than at 37 C. (iii) Incorporation of 3H-thymidine occurred over a longer interval at 35 C than at 37 C. The longer cycle at 35 C might be expected as a function of temperature kinetics; however, the lower amount of incorporated 8H-thymidine at 37 C, as reflected by observations (i) and (ii), indicate that synthesis of Yaba DNA is more efficient at 35 C than at 37 C.
The effects of various intervals of incubation at 37 C on cytoplasmic fixation of 3H-thymidine after viral DNA synthesis was initiated at 35 C were investigated in additional temperature shift VOL. 5, 1970 experiments (Table 4) . These studies were performed on the premise that a critical synthetic event might occur after which incubation at 37 C would have no effect on viral DNA synthesis. No evidence of such an event was obtained. However, two observations emerged. (i) A short incubation interval at 37 C, 3 to 6 hr after an initial incubation of 6 hr at 35 C, apparently enhanced Yaba virus DNA synthesis so that a greater proportion of cells contained cytoplasmic 3H-thymidine than did cells held at 35 C for the same period of time, 26 hr. A similar short incubation, 5 hr at 37 C, applied near the expected peak of DNA synthesis, 21 hr, had a similar effect. (ii) Incubation at 37 C for periods of 8 hr or more after initiation of DNA synthesis at 35 C appeared inhibitory. The longer the interval at 37 C, the greater the inhibition. (Fig. 4) . The (11, 14) .
DISCUSSION
Recently, Cohen and Wilcox (7) (5, 11, 14) or rabbit pox (3), may prove advantageous in future analysis of the sequential events in Yaba poxvirus synthesis.
